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Cartilage repair in the hip
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Abstract: As techniques in hip arthroscopy advance, many of the joint preservation procedures previously
limited to use in the knee are now being applied to the hip. Unlike the knee, chondral lesions in the hip
rarely occur in isolation and are treated alongside correction of other pathologies, such as femoroacetabular
impingement (FAI). This review aims to outline the most recent evidence for surgical treatment of chondral
lesions in the hip, including chondroplasty, repair of delamination, microfracture, enhanced microfracture,
autograft, and allograft.
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Introduction
Chondral lesions in the hip can be the result of various
etiologies, including femoroacetabular impingement (FAI),
labral tear, osteochondritis dissecans, Legg-Calve-Perthes,
dysplasia, traumatic subluxation or dislocation, femoral
head fracture, or slipped capital femoral epiphysis. When
associated with FAI, a Cam lesion at the anterolateral headneck junction typically causes acetabular delamination,
but fibrillation or focal defects can also be found (1).
Unfortunately, treatment of the underlying pathology does
not reliably improve the cartilage defect (2) and untreated
chondral defects are known to progress to degenerative
arthritis (3).
There are several options available for joint-preserving
surgical treatment of chondral lesions in the hip (Table 1).
The majority of these techniques have been derived from
existing options for the knee (4). Surgical treatment of
chondral lesions in the hip, unlike the knee, almost always
includes procedures to correct the underlying pathology.
Although clinically indicated, when patients undergo
multiple concomitant procedures along with surgical
treatment of a chondral defect, the post-operative outcome
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scores become difficult to interpret. Furthermore, the
literature available for the hip is predominantly lower level
evidence than that for the knee.
This review aims to provide an overview of the most
recent available evidence for the various techniques of
chondral repair and reconstruction in the hip.
Chondroplasty
Debridement of unstable partial-thickness chondral lesions
has been the accepted standard of care for several years (5).
However, a recent randomized controlled trial did not
support debridement of these lesions in the knee. For
patients undergoing arthroscopy for partial meniscectomy,
Bisson et al. found no difference in outcome scores
comparing debridement to observation of unstable partialor full-thickness chondral lesions (6).
Unfortunately, there is no equally high-level evidence
for the hip. Existing studies do not establish a control
group and include multiple procedures, which complicates
interpretation of the results. A retrospective review by
Haviv et al. of 166 patients with acetabular chondral lesions
associated with a Cam lesion and/or small labral tear
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Table 1 Advantages and disadvantages of repair and reconstruction techniques for chondral defects of the hip
Surgical technique

Advantages

Disadvantages

Chondroplasty

Standard of care for partial-thickness lesions

Lack of high-level evidence supporting use in any lesion
type

No added cost
No post-operative restrictions
Repair of delamination

Retain viable chondrocytes and hyaline
cartilage

Fibrin adhesive fixation is mechanically inferior to suture
repair and AMIC*
No studies with long-term follow-up

Microfracture

Enhanced microfracture

Cost-effective

Repair tissue is predominantly fibrocartilage

Technically simple

Lack of evidence supporting use over chondroplasty

Increased fill volume compared to microfracture

Expensive products

Increased hyaline cartilage in repair tissue

Lack of long-term outcomes

No donor site morbidity

Return to sport at 12 months

May be effective for large defects
Autograft and
mosaicplasty

Restore hyaline cartilage

Donor site morbidity

Arthroscopic possible for femoral head lesions

Often requires surgical hip dislocation

Osteochondral allograft

Restore hyaline cartilage

Procedure delayed until suitable matched donor available

Treat large defects

Surgical hip dislocation required

Does not compromise future arthroplasty

Partial weight bearing for 12 weeks

*, autologous matrix-induced chondrogenesis (AMIC).

treated partial-thickness defects with debridement and fullthickness defects less than 300 mm2 with either debridement
or microfracture, depending on when the procedure was
done. All patients showed significant improvements in
post-operative outcome scores at last follow-up (mean
22 months). The highest scores were found in patients
with partial-thickness defects, who were also younger and
had higher pre-operative scores. There was no reported
difference between debridement versus microfracture for
full-thickness lesions (7).
In a similar prospective study of chondral lesions in
FAI by Philippon et al., Outerbridge grade two and three
lesions were debrided and grade four lesions were treated
with microfracture. Patients also underwent femoral and/
or acetabular osteoplasty and labral repair or debridement as
indicated. At a mean follow-up of 2 years, all patients showed
significant improvement in outcome scores with no difference
between the debridement and microfracture groups (8).
Repair of delamination
Cartilage damage associated with Cam-type FAI is most
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commonly a delamination at the chondrolabral junction.
Histological analysis of the delaminated cartilage has shown
the flap retains a large proportion of viable chondrocytes
and 50% of the samples contained predominantly hyaline
cartilage (9). Therefore, if a stable repair of the flap could
be achieved, this repaired cartilage would theoretically be of
higher quality than fibrocartilage fill.
There are two described techniques for repair of
delaminated cartilage, one with fibrin glue by Bray et al. (10)
(Figure 1) and the other with suture anchor fixation by
Sekiya et al. (11). Fibrin glue has the added benefit of
promoting chondrocyte migration and proliferation (12),
whereas suture anchor fixation has superior biomechanical
properties, but can have issues with suture cut through (13).
Two case series report the results of reattachment of
delaminated chondral flaps using microfracture and fibrin
adhesive. Stafford et al. followed 43 patients for a mean
of 28 months and found a significant improvement in
Modified Harris Hip Score (MHHS) (14). Tzaveas et al.
reported significant improvements in MHHS at 6 and
12 months post-operatively in their series of 19 patients (15).
Both studies described intact cartilage repair when patients
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Figure 1 Acetabular cartilage delamination repaired with fibrin
adhesive (original image from author Ivan H. Wong).
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recent systematic review by MacDonald et al. identified mostly
level IV evidence supporting the use of microfracture in
chondral defects associated with FAI. Out of the 12 included
studies, 11 reported positive outcomes with significant
improvement in various outcome measures. However, eight
of these studies did not record the size of the lesion and six
did not specify the lesion location (16). Furthermore, the
subsequent five-year follow-up of one of the included studies,
which was described as having positive results at a mean of
36 months, showed the outcome scores in microfracture
patients declined from 2 to 5 years post-operatively (17).
Even in knee literature, there is only one level I study
that compares microfracture to a control (debridement)
technique and found no significant difference in outcome
scores between these two groups (18).
Evidence supporting microfracture for hip chondral
lesions is limited to case series and studies comparing
patients treated with microfracture for full-thickness lesions
to patients without full-thickness defects. A matched case
control of 84 microfracture patients by Domb et al. found a
higher pain score and lower patient satisfaction at 2 years,
compared to a matched cohort without a full-thickness
chondral lesion (19). A similar comparative study by
McDonald et al. in professional athletes found no difference
in return to play between the cohort with a grade IV
chondral lesion treated with microfracture and the control
cohort with no grade IV defect (20).
Enhanced microfracture

Figure 2 Microfracture of acetabular chondral defect (original
image from author Ivan H. Wong).

underwent revision arthroscopy for other pathologies.
Clinical evidence for suture fixation is limited to a
single case study by Sekiya et al. using polydioxanone
monofilament to repair a 1-cm delaminated flap. The
patient also underwent femoral osteoplasty, labral repair,
iliopsoas lengthening, and capsular plication for other
associated pathologies. Harris Hip Score at 2 years was 96
and there were no complications (11).
Microfracture
Microfracture is thought to release mesenchymal stem cells
and blood from the subchondral bone to create a clot and
subsequently fibrocartilage fill of the defect (Figure 2). A
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In an attempt to improve the mechanical stability and
increase hyaline cartilage content of microfracture repair
tissue, several biological scaffolds have been developed.
BST-CarGel (Piramal Life Sciences, Quebec, Canada) is a
chitosan-based scaffold that is mixed with autologous blood
and used to fill the defect in a one-step procedure (21)
(Figure 3). A randomized control trial of 60 patients
comparing microfracture alone to microfracture with BSTCarGel for focal full-thickness femoral condyle lesions,
showed increased fill and higher quality repair cartilage in the
BST-CarGel group at 1 and 5 years post-operatively (22).
The use of BST-CarGel in hip arthroscopy was recently
described by Tey et al. (23). Tahoun et al. reported a series
of 13 patients underwent femoroplasty, labral repair, and
microfracture with BST-CarGel for a mean chondral defect
of 3.7 cm2 and showed significant improvement in outcome
scores at 2 years. At 18–24 months after the procedure,
delayed gadolinium-enhanced MRI of cartilage for
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difference in outcome scores between the techniques at
6 months, 3 years, and 5 years, but noted the benefits of
Chondro-Gide as a single stage procedure with no donor
site morbidity (26).
Autograft and mosaicplasty

Figure 3 Application of BST-CarGel to a chondral lesion after
microfracture and labral repair (original image from author Ivan H.
Wong).

10 patients showed greater than 90% filling of the defect
in all patients and 50% had some hyaline cartilage (24).
A retrospective review of 37 patients with mean chondral
defect 5.8 cm2 treated with BST-CarGel showed significant
improvement in outcome scores at one year postoperatively. This was regardless of defect size (2–4, 4–6,
or >6 cm2), primary or revision surgery, and with or without
labral reconstruction. Two patient developed significant
postoperative pain, which was found to be an inflammatory
response presumably from BST-CarGel (Wong I, 2017,
unpublished data).
Chondro-Gide (Geistlich Pharma AG, Wolhusen,
Switzerland) is a bilayer matrix of collagen type I and III
that is attached to the microfractured defect with fibrin
adhesive or sutures (21). For chondral defects in the knee,
a randomized control trial compared microfracture alone
to microfracture with Chondro-Gide secured with either
sutures or fibrin glue. Outcome scores at 5 years remained
stable in the Chondro-Gide groups, but significantly
decreased in the microfracture group. At 2 and 5 years postoperatively, 60% of Chondro-Gide patients had greater
than two-thirds defect fill on MRI, compared to 25% of
microfracture patients (25).
Microfracture with Chondro-Gide was compared to
two-stage matrix-associated autologous chondrocyte
implantation (MACI) by Mancini and Fontana in a
retrospective study of 57 patients with 2–4 cm2 acetabular
chondral lesions associated with FAI. Results showed no
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Osteochondral autograft can be used to treat chondral
lesions with associated subchondral damage and has the
advantage of filling the defect with hyaline cartilage. There
is the possibility of donor site morbidity and need for
surgical hip dislocation, but techniques have been described
for arthroscopic-assisted approaches for femoral head
defects (27,28). A case report by Kocadal et al. describes a
27-year-old patient with a focal defect on the femoral head
who underwent arthroscopic-assisted retrograde insertion
of an osteochondral cylindrical plug harvested from the
ipsilateral knee. Final follow-up of 26 months showed
preservation of radiographic joint space and HHS of 96 (27).
A similar technique was described by Uchida et al. for
an 18-year-old patient with osteochondritis dissecans of
the femoral head treated with retrograde osteochondral
autograft. He also had excellent results with a MHHS of
100 at 14 months post-operatively (28).
For mosaicplasty of larger femoral defects, autograft can
be harvested from the inferior non-weight bearing femoral
head through a surgical hip dislocation. Girard et al. reported
on a series of 10 patients who underwent mosaicplasty for a
mean femoral head defect of 4.8 cm2. At the mean followup of 29 months, all patients had increased outcome scores,
increased hip range of motion, and excellent radiographic
incorporation of the osteochondral plugs (29).
Osteochondral allograft transplantation
Allograft is an acceptable option for a large chondral
defect in a young patient or a chondral defect with
associated subchondral injury. Allograft reconstruction of
osteochondral defects of the distal femur or tibial plateau
have a graft survival rate of 85% and 80%, respectively, at
10 years (30). Allograft fills the defect with hyaline cartilage
and, in contrast to an osteotomy, does not complicate future
arthroplasty.
A series of 17 patients, with various pathologies,
underwent reconstruction of the femoral head with freshstored osteochondral allograft. The authors, Khanna et al.,
describe their indications as a contained defect greater than
2.5 cm2, involving less than 50% of the femoral head, with
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no significant osteoarthritis, in a patient less than 50 years
old. Final HHS at a mean follow-up of 41 months was fair
to good in 76%. Patients with poor outcomes had either
Legg-Calve-Perthes with residual deformity and early
degenerative changes or avascular necrosis (AVN) secondary
to long-term steroids. Two patients with AVN induced by
short-term steroids had good results (31).
Frozen osteochondral allograft has been used in a trauma
case for reconstruction of the femoral head by Nousiainen
et al. An 18-year-old patient with a non-repairable
middle third femoral head fragment underwent acute
reconstruction stabilized with countersunk bioabsorbable
screws. At 46 months after surgery, he had a HHS of 100,
no AVN, no pain, but some evidence of progressive
arthrosis on MRI (32).
Disadvantages of this allograft reconstruction include
the need of a matched donor causing a long wait time, as
well as the need for a surgical hip dislocation and therefore
prolonged protected weight bearing post-operatively and
risk of trochanteric non-union or screw irritation.
Conclusions
The surgical treatment of chondral defects in the hip is still
an evolving field. As techniques in hip arthroscopy improve,
many procedures previously only used in the knee are now
being applied to the hip. In the short-term, many of these
options have excellent results in treating the chondral
defect. Whether or not this will translate to the prevention
of degenerative arthritis is yet to be determined. Although
there is a lack of high-level evidence for treatment of
chondral lesions in the hip, there are clear advantages and
disadvantages to the different surgical techniques that can
help guide decision-making for individual patients.
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